
Lecture 5.
Basics of gaseous absorption/emission. Line shapes.

http://www.colorado.edu/UCB/AcademicAffairs/ArtsSciences/physics/PhysicsInitiative/Physics2000/index.pl?Type=TOC



1. Basics of atomic and molecular absorption/emission spectra



Bohr’s model of a hydrogen atom:







Molecular absorption/emission spectra.





Main underlying principles of molecular 
absorption/emission.:















Pure rotational transitions.







∆Εj=E’-E’’=2Bhc(J’’+1)=2BhcJ’, J’=J’’+1



Pure vibrational transitions.





Combined vibrational-rotational transitions



Selection 
rules for 
rotational 
transitions:

P-branch: 

∆J=-1

Q-branch:

∆J=0

R-branch:

∆J=+1 





2. Spectral line shapes: Lorentz profile, 
Doppler profile, and Voigt profile.
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